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Abstract

A study to be made with computer-based circulation data of the non-use
and use of a large academic library is discussed. A search of the literature
reveals that computer-based circulation systems can be, but have not been,

Utilized to provide data bases for systematic analyses of library users and

resources. The data gathered in the circulay.on system will be of particular
value in two areas: identifying the non-userd of a library and the areas of

non-use and testing and demonstrating the use of computerbased circulation
data files as the date base for studies that would improve services and pro-
vide decision making aids. The study methodology would involve the comparisons
of the circulation transaction files and the borrower address files to produce

two areas of investigation,use and non-use. A variety of information would be

gathered about each group.



SYSTEMS ANALYSIS, MACHINEABLE CIRCULATION DATA AND
LIBRARY USERS AND NON-USERS

Through the logic of systems analysis and the view of the circulation
system and its data as part of the total library system it should be clear
that many important studies of library use and non-use and library effective-
ness could be made.

Computer-based circulation systems, it is widely believed, can be utilized
to provide data bases for such studies. The study described in this paper
would involve using such a data base to analyze use and non-use of a large
academic library. While it is recognized that non-use in engineering schools
exists to a large extent because of an individual's lack of a need to use the
library (see item 22 in the bibliography), little is known about groups of non-
users.

Another major objective of this research would be the testing of machine-
readable circulation data serving as the resource for a variety of computer-
based studies. The investigation would examine through application the qualitative
and economic questions involved in doing such a study. This would be of value to
the other libraries th t have computer-based circulation systems and may be con-
templating using the circulation data as a source of information for better
decision making in, for example, such areas as collectien development and book
budget allocation. The research should demonstrate the usefulness of computer-
based circulation data as part of the total library system.

In addition to the discovery of who the non-users of the library may be,
it is of great importance to know who the users are. This information can be
helpful in such matters as the development of library use instruction for par-
ticular disciplines and for justifying book budget decisions.

A literature search reveals that the design of computer-based systems has
not gone beyond an emulation of the manual system. Invariably.a sentence or
two about user and other studies now made possible (Oull, Hayes, Surace) is
provided in discussions of mechanized circulation, but few have made any appli-
cation of these concepts.

The recent book by Hayes and Becker Handbook of Pate Processin for
Librariea, devotes over sixty pages (pp. 481-547) to automated circulation
systems. The data elements of such systems are described but no mention is
made of the research opportunities with such data. The book does touch upon
some of the new uses to which computerized data can be put (p. 172). The
example given is the measurement of the frequency of use of each book by its
eall

Historically, Becker haa pointed out that mechanized circulation control
began in the 1930's, when edge-notched cards were.used. When punched cards
were introduced (Parker) in place of the edge-notched variety, circulation
systems were able to use card sorters to help maintain the circulation files.



The concept of a machine-readable book card and borrower's card was in-troduced in the 1940's by IBM, when it designed such an installation for theMontclair Public Library (Quigley). This system required that a punched bookcard and borrower's card be inserted in a 'record control unit" which wculd,via another keypunch, reproduce the inserted information. Quigley noted in1941 the numerous by-products with such equipment:

It is perfectly pos ible, for instance,...to learn by sortingthe cards what books the doctors among the Library borrowers had read...how many detective stories were borrowed during a certain time, whatnon-fiction had been borrowed by boys of a stated age.... The possibilitiesof obtaining information on 'who reads what' are so unlimited thatMontclair librarians will probably need to guard against seeking curiousbits of information or riding professional hobbies.

In 1959 IBM produced the 357 Data Collection System for circulation control.The output of this system was fed into the computer and a magnetic tape, producedfor computer processing. Since the early 1960's a number of other systems havebeen introduced, including Bro Dart's KomFunch, Standard Register's Souree RecordPunch, Colorado Instruments CDek_System, and a number of other commercial datacollecting devices.

Mid-western University and the illino s State Library have progressed toon-line circulation systens (Heineke and Hamilton, respectively).

Most of the literature, describes the installation phases of mechanized cir-culation systems. Economic Justifications, systems analysis, and other aspectsof how and why the change-over from manual to machine techniques was made arediscussed. Little attention is paid to the use of this information as an aidfor administrative or service decision-making.

The important study by Cammack describes data that can be collected andanalyzed to assist library management. The data include charging activitypatterns to assist in manpower scheduling, heaviest used portion of the collection,student and faculty usage; students and fields of study correlations, grades andlibrary usage, etc. This study is a fine example of what can be done with cir-culation data.

DeGennaro, in his article on Harvard University's Widener Library shelflist conversion program, states that records of circulation data at Harvard havebeen kept since 1965 and these "constitute an invaluable and unique data basefrom which statistical analyses of the use of the collection have been made".The study referred to (Palmer) is an analysis by Harvard book classificationnumber of the use of books during 1965-69. DeGennaro goes on to say that "suchpotentially useful management information has never before been available tolibrary administrators".

The University of British Columbia's- computerized circulation system hasbeen utilized to study some patterns of use. J. MeNee Elrod (in his letter on



p. 145 of Coll. and _Res. Lib. March, 197 ) says that "Perhaps the most im-

portant result of computerized circulation has been the ease with which months

of loan records can now be analyzed...with tha demand for each book measured

...the library could do a much more efficient job of meeting readers' needs.

The figures will indicate when a reserve book should be taken off short-term

loan and when a stack book should be put on reserve or duplicated".

Writing in 1967, C. D. Gull, Professor Library Science at Indiana

University stated: "There is a very real need for information about the present

capabilities and future potentialities of computerized cireulation control

systems...there is almost no information on the effective use of library

materials and the need for them, on. the potential application of computers

for circulation statistics, on the introduction of rational management to
supplant intuitive management or on the use of circulation information to

improve collections and service" (letter on p. 903 of ALA Bulletin, September,

1967).

Since the time of Gull's call for research in this area, more sophisticated

systems have been developed (at least three on-line circulation systems have

become operational) and more attention has been paid to cost/benefit analysis.

But as of the date of this study Gull's call for research has barely begun to

be answered. This is unusual, because circulation data have been analyzed fre-

quently in the past in manual systems (Davidson, Jain, Steig). These analyses

were usually accomplished, through the laborious method of tabulating the in-

formation on each book's circulation card and/or date-due slip. That these

manual techniques have not been adapted to mechanization may be explained by

the systeus designers disenchantment with such basic research, or that they are

bogged down more with just making the hardware work than with innovating and

improving library services.

A state-of-the art report by Cecily Surace of the Rand Corporation, pub-

lished in March, 1970, commented: "Since the principal purpose of the library

is to disseminate information found in documents and one of the instruments

for doing this is the circulation system, it is obvious the circulation system

should not be treated as a purely mechanical operation which does not require

statistical analysis and feed-back.... It can...assist management in analyzing

the various circulation operations, reveal weakness in the collection, and pro-

vide data on user reading habits, etc.".

Non-use of libraries has only been studied (except for item 22 in the Biblic-

graphy) as incidental to the study of use (Berkey, Clayton, Lane). Tentative

findings (Knight) indicate that as high as 60 percent of the student academic

population does not check out:books. This is, of course, not an exact measure
of non-use, since as high as 50 percent of a sample of students use the library

only to study.

Lubans' work (1970) in the area of non-use has revealed that use of the

library at a technological university by a selected sample was essentially re-

lated to course work. Non-use is based upon the individual student's need-to-



know as prescribed by his curriculum. In an earlier study (1969) it was
discovered that students use the library in some relation to their class
standing (grade point average) and that as a student goes through school
his use of the library increases.

The following chart, ' rview of Circulation System", describes how
computer-based circulation systems are designed to work. For every

circulation transaction (or book loaned) the book's call number and the
borrower's ID number are combined. With this information a variety of com-
puter studies are possible. It is possible to find out what books (by subject)
circulate and by elimination what books are not borrowed, who are users and
non-users, and what departments or areas of study make the greater or lesser
use of the library. As a more specific example, if very few books about
Icelandic literature are being borrowed, and if after investigation it turns
out that the university is no longer interested in this subject, it can be
assumed that research-level materials in this one area need no longer be pur-
chased. The many possible studies through computer-based circulation records
are delineated in the table, "Possible Studies With Machineable Circulation
Data Files".

The method of this study would involve the comparison (D) of the circu-
lation transaction files (B) and the borrower address files (C) to produce two
areas: use and non-use. (The narrative of this section is coded by letters
to the flow chart "Overview of Circulation Data Study"). This is possible by
the machine listing identification numbers that have been used to charge out
books and preparing a separate list of those ID numbers that have not been used
to charge out materials. At the sane time a printout (E) would be made of the
major items on these files, e.g. the totaisand percentages of non-use and use,
the total number and percentages of books borrowed by classification numbers
and by Departments by classification numbers and the total nuMber and percentages
of books borrowed according, to the academic status level of the user (freshman
to faculty). These reports would be analyzed for additional significant find-
ings (P). Previous to this analysis a profile (A) for each department would be
introduced into the computer for reference. This profile would include the
department's number of faculty, students, the hours taught, and any other possibly
useful information.

The "use" file (G) of ID numbers and books charged out while still on tape
would be aurveyed to produce a stratified sample of users by departments or
major (H) along with the profi'Ae information for each department. This sample
then would be the source list for interviews either in person or through the
mail (1). After the questionnaires are returned they will be tabulated (J) and
a printout produced (K). A further step would be the comparison (I.) of the users'
response to the questionnaire (identical for users and non-users) with the re-
actions of the non-users to the same questionnaire.

In a similar manner the non-use file (N) would be surveyed for a sample by
department or major (0) of non-users to be interviewed either in person or by
mail questionnaire (P). After tabulating the response to the questionnaires by
non-users (01) and producing a printout of the results, this information would be
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compared to results of the user survey (L). A matrix of the results of the com-
_parison wld its correlations would be produced for anc.lysis (M). The results
produced for analysis would include among others the following comparisons be-
tween use-1 and non-users= patterns of information seeking and finding, the
various information requirements of each group subdivided by discipline, and
the relationships of library use/non-use based on certain characteristics of
the sampled individuals. The analysis would deal with the similarities and the
unique features of each group.

The questionnaire would be con tructed to elicit reaction to statements
that would measure the respondent's appreciation of the value of library-use
knowledge, his impressions of libraries and librarians, ills pattern of seeking
and finding information, his success or failure in this regard, his informational
needs, etc. These findings, in addition to the data supplied by the computer
will help to produce profiles of users and non-users and their problems. The
analysis of this data should turn up some possible solutions to increasing use
and decreasing non-use.



_

FILMED FROM BEST AVAILABLE COPY

Select d W bliography on C mputer-basod Circ. la tion Systems ind Library User St Hos

1. Barkey, Patrick. "Patterns of student use of -1 college library." Coil. & Res. Lib.
26: 115-118, March, 1965.

2. Becker, J. "Circulation and the computer. ALA Bull. 1007-1010 Dec, 1964,

Boyer, C.f. and Tack Frost. "On-line circulation control; Midwestern University
library's system using an IBM 1701 computer in a time sharing mode." In Clinic
on library ,I-jpplication of d_a_taprocessing, 1969. Univ. of Illinois Proceedings.
Univ. of Illinois, Grad. Sch. of Lib. Sci. 1970 pp. 135-195

4. Braude, Robert M. "Automated circulation ystems Colo. A ad_.
Autumn, 1969.

,ib 5: 1-6,

5. Brown, Norman A. and Paula M. Strain. "Use of an automated shelflist."
Sci-Tech News 36-37, Summer, 1967.

Bush, C.G. et al. "Attendance and use of the -cience library at MIT." American
Documentation. 7: 87,-109, 1956.

7. Cammack, Floyd and Donald Mann. "Institutional implication of an automated
circulation study." Coll. & Res, Lib. 28: 129-132, March, 1967.

8. Clayton, H. "An investigation of various social and economic factors influ-
encing student use of the library." (Unpublished Ph.D. dissertation Univers
of Oklahoma, 1965.)

9. Davidson, John S. "The use of books in a college library." Coll. & es Lib.
4: 294-297, September, 1943.

10. Dawson, 0.5 et al. Increasing the effectiveness of the MIT Science Library
by_ the use of circulation statiF;tics. Unpub. MIT, Cambridge, 1962.

11. De Gennaro, R. "Harvard University's Widener Library shelflist conversion
and publication program." Coll._ & Res. Lib. 31: 318-331, September, 1970.

12. Elrod, J. McRee, "letter to the Editor," Coll. & Res. Lib. 32: 145, March, 1971.

13. Flannery, Anne and James D. Mack. Mechanized circulation system. Lehig
University Library, Bethlehem, Pa., Center for Information Sciences, Lehigh
University, 1966. (Library systems analysis, report no. 4) 17p. + appendices.

14. Gull, C.D. "Automated circula Lion systems," in Library automation: a state
of the art revio;,v. Institute on Library Automation, San Francisco, 22-24,
June, 1967; edited by Stephen R. Salmon, Chicago, American Library Assoc, ,
1969, pp. 138-148.

10



FILMED FROM BEST AVAILABLE COPY

15. Hamilton, R.r. "The Illinois State Library on-line c!valuation control system,
in _Prache _1968 Clinic on Library Applications of Data Processing.
University of Illinois, Grad. School of Lib. Sci, 1969.

16. Hayes, Robe t and Joseph Becker. Handbo k of da a ppçess1ng for libraries,
N.Y. Wiley, 1970. (See pages 481-547 for discussion on circulation systems.

17. Jain, A.K. A statistical stud of book use. PhD Thesis, Purdue University,
January 1968. (PB 176525) includes bibliography of use studies.

18. Johns Hopkins University. Progress report on an operations_research and stems
engineering stl_f_at_irli_s_r__ffiLy_library. Baltimore, lvlilton S. Eisenhower
Library, Johns Hopkins University, 1965. 110p. (P8-168 187.

19. Knight, Douglas M. and E. Shepley Nourse, eds. Libraries at lar e, New York,
Bowker 1969, pages 101-120. (This is the resource book based on the matedals
of the National Advisory Commission of Libraries.)

20. Lane, G. "Assessing the undergraduates' use of the University library. Coll.
& Res. Mb. 27: 277-282, July, 1966.

21. 1.41:31-.5orts. Three systems of inculation control. Library
Technology Project, May 1967, 40 p. (also see the reports of July 1965 and
March 1966).

22. Lubans, Jr., John. "On non-use of an academic library; A report of findings"
in Use, Mis-use and Non-use of Academic Libraries. Proceedings of the New
York Asscir on College and Universit Libraries Section. S ring
Conference, May 1,2, 1970. The Association, Woodside, New York, pp. 47-70.
(Includes bibliography pp. 105-126).

23. Lubans, Jr., john "Student use of a technologic 1 university library." I .TUL
Proceedings. 4: 7-13, July, 1969.

McCoy, Ralph E. "Computerized circulation work: a case study of the 357 data
collection system (Southern Illinois University)." ibrar, Resources & Techniczil
Services. 9: 59-65, Winter, 1965.

25. McCune, L.C. and S.R. Salmon, "Bibliography of libr ry automation." ALA 31.
61: 674-675 ± June, 1967.

26. McDowell, B.A. J. and C.M. Phillips. Circulation control system, Southampton:
University of Southampton, Library, 1970 (SOUL/Automation Project Report No. 1 )
64 pp .

27. Mackenzie, A. Graham and Ian M. Stuart. ed. Planning librarr, services,
Proceedings of a research seminar held at the University of Lancaster 9-11
ul y, 1969. Lancaster; University of Lancaster, 1969. (University of Lancas

Library Occasional.Papers, No. 3). various pagings.



FILMED FROM BEST AVAILABLE COPY

28. Palmer, roster M. Widener Lib Lary circulation statistics i9651969 book use
and stack sagc:e (unpublished) March, 1970 18p.

Parker, Ralph H. "The punched card method in circulation work." (University
of Texas Library.) Librar:LiQurfkal. 61: 903-905, December, 1936.

30. Quigley, Margery C. "Library facts from IBM cards." Li1_2_,.1. 66: 1065-1067,
December, 1941.

31. Salmon, Stephen R. "Automation of library procedures at Washington University.
Missouri Library Association. Quarterly. 27: 11-14, March, 1966.

32. Steig, Lewis. "Circulation records and the study of ollege-library use.
Library Quarterly 12: 94-108, January, 1942.

33 Surace, Cecily J. Library circulation s stems - an overview, Rand Corp.,
Santa Monica, Calif., March, 1970. 25pp, (ED 039001).

34. "Total systems concepts in the design of a computer-based circulation system,"
in Library s sterielines by E. Chapman, P. St. Pierre and John
Lubans, Jr., N.Y. Wiley, 1970 pp. 197-207.

35. Trueswell, Richard W. "A quantitative measure of user circulation requirements
and its possible effect on stack thinning and multiple copy determination."
American Documentation. 16: 20-25, Jan., 1965.

36. Woods, William Edward. Factors Influencina stud an analLs_i of
studies. (1930-1964) M.A. thesis, University of Chicago, School of Library
Service, 1965.


